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Well-arranged museums of every kind are now an educa¬ 
tional necessity in every highly civilised state, and every¬ 
where excepting in our own they are put on exactly the same 
footing as libraries. They are to be seen in nearly every 
town of any pretension on the Continent, and in cities, 
such as Turin, Bologna, Lyons, Brussels, and Hamburg, 
they exist oil a scale which is only rivalled by those of 
London. In the United States, also, and in Australia, 
their value to society at large is fully recognised. They 
are liberally supported and largely endowed. In no mu¬ 
seum out of Britain have I seen the chaos from which cur 
own are now painfully and slowly emerging. 

There are many highly organised museums in Britain 
which perform their true function as repositories of know¬ 
ledge, such as those at London and the Universities, 
those of Leeds, Liverpool, Bristol, Taunton, Exeter, 
Salisbury, and others. Their numbers must be largely- 
increased if we are to hold our own in the race for know¬ 
ledge with our neighbours on the Continent and our 
kinsmen in Australia and America. 

W. Boyd Dawkins 


FOSTER’S “ TEXT-BOOK OF PHYSIOLOGY” 
A Text-Book of Physiology. By M. Foster, M.A., M.U., 

F.R.S., Prariector of Physiology, and Fellow of Trinity 

College, Cambridge. (Macmillan, 1877.) 
T 7 )HYSIOLOGY, like most other sciences, has been 
.1 making rapid strides within the last half cen¬ 
tury, and although scarcely yet to be classed among the 
exact sciences, the number of well-established facts which 
have been accumulated is not inconsiderable, and is in 
several cases sufficient to serve as a substantial founda¬ 
tion for the building up of more or less stable theories, 
and the enunciation even of tolerably fixed laws. Conse¬ 
quently it is to-day no longer necessary to urge the im¬ 
portance of the cultivation of physiological science as the 
basis of rational, medicine. Not only is this fully recog¬ 
nised by the medical profession but there are distinct 
indications that the public in general is beginning to 
appreciate the importance of a correct knowledge of the 
normal processes which are going on within the body, 
preparatory to the recognition and cure of such devia¬ 
tions from the natural processes as constitute disease. 
And no wonder the science should be popular the object 
of which is to teach us how “we live and move and have 
our being ! ” 

Students of physiology in this country'have long needed 
an advanced text-book containing the leading facts and 
inferences of the science set forth at length and in¬ 
telligibly, the statements and deductions which are less 
important or less clearly established being relegated to 
the background of small print, or even omitted altogether. 
The place' of such a book was supplied in Germany by 
Hermann’s “ Grundriss der Physiologie,” in every respect 
a model text-book, and one of which it is impossible to 
speak too highly ; and it was hoped that the production 
last year of a translation of Hermann’s work would meet 
the requirements of the English student. But whether 
simply from the fact of its being a translation or from 
other causes, certain it. is that the book has not fulfilled 
the expectations which were entertained with regard to it. 
It is, therefore, a matter for sincere congratulation to 
physiologists that one in every respect so well qualified 


for the task as Dr. Michael Foster should have under¬ 
taken to provide what was so much needed in the way of 
a text-book, and also, it may fairly be added, to himself, 
that he should have brought the undertaking to so suc¬ 
cessful an issue. 

Dr. Foster’s aim in writing the book is best given in 
his own words :— 

“ I have striven to explain, in as clear and straight¬ 
forward a manner as I could, the main facts and funda¬ 
mental principles of physiological science. The student 
before whom things both new and old are tumbled out of 
the physiological treasury, without adequate critical ap¬ 
preciation of their respective values, is simply bewildered 

instead of being taught.And it is the duty of the 

teacher to bring his pupil to that which is fixed and sure, 
without too much display or too much neglect of that 
which is uncertain and loose.A desire to contri¬ 

bute, as far as my powers will allow, to the development 
of physiology in the medical profession has been my 
guiding principle in waiting the book.” 

The style of treatment and the mode of thought pur¬ 
sued throughout are characteristic of the author, and 
serve to indicate the originality of the book, always one 
of the chief merits of a work of this sort. It is often 
thought that a scientific text-book need be little more 
than a museum of facts and opinions, carefully arranged 
and neatly labelled, to enable them the more readily to he 
“ got up ” by the student, in order that he may be able 
to satisfy an examiner with a narration of whatever has 
been stated or conjectured about any particular sub¬ 
ject. Were this the case, the making of a text-book 
would be a mere matter of scissors and paste-brush, and 
the task could be performed by any- one who was capable 
of reading the language of the science. That the idea is 
a wrong one is so self-evident that it would be waste of 
words to delay in refuting it. Even an elementary text¬ 
book is never so well done as when it is taken in hand 
by one who is a master in the science. There is a well- 
known instance in this particular science of physiology, 
and, in fact, it is to Huxley’s “ Lessons” that Dr. Foster 
wishes his book to be regarded as the sequel. 

An indication of the original character of the book be¬ 
fore us is to be found in the fact that it is not through¬ 
out equal. All the subjects are well done, but some are 
better treated than others, a result to be expected from 
the very extended nature of the science. No one—not 
even a Helmholtz—can pretend to an intimate personal 
acquaintance with all the branches of so ramified a 
science, and it is casting no slur upon the rest of the 
work to single out a section here and there, characterised 
by the especial clearness with which the known facts are 
stated and the phenomena are discussed and explained. 
The articles on the coagulation of the blood and on gas¬ 
tric and pancreatic digestion, and the chapter on the 
spinal cord, may be especially mentioned as illustrations 
of this. 

Another and a more prominent indication of originality 
is occasionally met with in the descriptions of observable 
phenomena, facts being here and there noticed which are 
obviously the result of personal observation, and which 
have not hitherto so far as we are aware, been noted 
down. Thus in describing the phenomena of the heart’s 
beat in mammals the contraction of the auricles is stated 
to be preceded by a peristaltic contraction of all the 


© 1877 Nature Publishing Group 












8o 


NA TURE 


great veins which open into the heart. And there is no 
doubt that Dr. Foster is right in describing this as a 
distinct factor in the cardiac cycle. 

The manner in which the nervous system is introduced 
to the student calls for special comment. In treating of 
the various phenomena of the circulation, respiration, 
secretion, &c„ frequent mention must necessarily be 
made of the relation of the nervous system to those func¬ 
tions. This pre-supposes a knowledge of the mode of 
origination and transmission of nervous impulses, and of 
the changes they may undergo in transmission, and 
hence of the fundamental properties of the nervous tissues. 
It might well, therefore, be deemed proper to commence a 
work on physiology with the account of a system which, 
in the higher animals at least, dominates and directs all 
the other functions. But on the other hand, from its 
greater intricacy, it is found in the teaching of physio¬ 
logy by far the most convenient plan to defer the account 
of the nervous system until the simpler, and more ob¬ 
viously physical phenomena of the living body have been 
dealt with. 

Dr. Foster has got out of the dilemma in an ingenious 
and effectual manner. For whilst the account of the 
central nervous system and its principal instruments— 
the sense-organs—are reserved for one of the concluding 
chapters of the book, a short exposition of the funda¬ 
mental properties of the nervous tissues, and also, but in 
very general terms, of the special functions of the chief 
nervous centres, is introduced at quite an early stage—a 
mode of dealing with the subject which enables such im¬ 
portant questions as the influence of the nervous system 
upon the heart, respiration, secretion, &c., to be discussed 
at length with their respective subjects in place of being 
deferred until the end of the book. We are not sure that 
this introduction to the nervous system might not with 
advantage have come in even earlier than it does ; as a 
sequel, in fact, to the chapter with which the work is 
introduced. 

We quote a few passages from the prefatory article 
on the fundamental properties of the nervous system as 
yielding an illustration of the gradual, easy way in which 
Dr. Foster leads up to a difficult subject:— 

“ In its simplest and probably earliest form a nerve is 
nothing more than a thin strand of irritable protoplasm, 
forming the means of vital communication between a 
sensitive ectodermic cell exposed to extrinsic accidents, 
and a muscular, highly contractile cell (or a muscular 
process of the same cell) buried at some distance from 
the surface of the body, and thus less susceptible to 
external influences. If in hydra we imagine the junction 
of the ectodermic process with the body of its ceil to be 
drawn out into a thin thread (as appears to be the case in 
some other hydrozoa), we should have just such a primary 
nerve. Since there would be no need for such a means 
of communication to be contractile and capable of itself 
changing in form, but on the other hand an advantage in 
its remaining immobile, and in its dimensions being 
reduced as much as possible consistent with the main¬ 
tenance of irritability, the primary nerve would in the 
process of development lose the property of contractility 
in proportion as it became more irritable, i.e., more apt 
in the propagation of the waves of disturbance arising 
within the ectodermic cell. 

“ We have already seen (introductory chapter) that 
automatism, z'.r., the power of initiating disturbances or 
vital impulses, independent of any immediate disturbing 
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event or stimulus from without, is one of the fundamental 
properties of protoplasm. In simpler but less exact 
language, such a mass of protoplasm, as an amoeba, 
though susceptible in the highest degree to influences 
from without, ‘ has a will of its own.' .... A hydra has 
also a will of its own ; and seeing that all the constituent 
ceils are alike, we have no reason for thinking that the 
will resides in one cell more than in another. ... In 
both hydra and amoeba the processes concerned in auto¬ 
matic or spontaneous impulses, though in origin indepen¬ 
dent of, are subject to and largely modified by, influences 
proceeding from without .... 

“ The next step of development beyond hydra is evi¬ 
dently to differentiate the single (ectodermic) cell into 
two cells, of which one, by division of labour, confines 
itself chiefly to the simple development of impulses as 
the result of stimulation, leaving to the other the task of 
automatic action, and the more complex transformation 
of the impulses generated in itself. The latter, which we 
may call the eminently automatic cell, will naturally be 
withdrawn from the surface of the body, while the other, 
which we may call the eminently sensitive cell, will still 
retain its superficial position, so that it may most readily 
be affected by all changes in the world without. And just 
as a primary motor nerve arises as a retained thread of 
communication between a sensitive cell and its own muscu¬ 
lar process, so a primary sensory nerve may be conceived 
of as arising as a thread of communication between an 
eminently sensitive cell, and its twin the eminently auto¬ 
matic cell.Naturally the muscular process or mus¬ 

cular fibre would, on the splitting of the original single 
ceil, remain in connection with the most eminently 
automatic. We thus arrive at that triple fundamental 
arrangement of a nervous system in its simplest form, 
viz., a sensitive cell on the surface of the body connected 
by means of a sensory nerve with the internal automatic 
central nervous cell, which in turn is connected by means 
of a motor nerve with the muscular fibre-cell. 9 

In the introductory chapter of the book the physio¬ 
logical processes which occur in the amoeba are described, 
and these are taken as the basis upon which the whole 
superstructure of the science is to be built up. This is a 
wise course to pursue, for in a work on physiology the 
amoeba cannot have too prominent a place assigned to it. 
It is over the amoeba that the battle of physiology must 
eventually be fought out. 

The chief organic compounds met with in the animal 
body are considered together in an appendix, which has 
evidently been carefully drawn up, and will be found not 
the least useful portion of the book. It is, no doubt, an 
advantage in many respects to have a series of similar 
facts thus collected and put on one side for reference. At 
the same time it may be questioned whether in the case 
of some of the bodies which have been relegated to this 
situation—the constituents of the blood and urine, for 
example—it would not have been better rather to have 
awarded them somewhat greater prominence in the parts 
of the book which treat of the special fluids or secretions 
in which they occur. A frequent reference to the appendix 
in such places might answer the purpose. 

It is pleasant in a book of this sort to be able to find 
so little that is open to adverse criticism. It is true the 
latter part of the work bears traces of haste, and one or 
two important subjects are somewhat lightly dealt with. 
Moreover here and there statements which are anything 
but “ fixed and sure ” are to be found clothed in large 
type, while others, which are based upon a large number 
of exact experiments (the observations of Ludwig and 
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Woroschiloff upon the paths of conduction in the spinal 
cord, for example), are confined to small print. Excep¬ 
tion might also be taken to the somewhat dogmatic deci¬ 
sion of an undecided question, such as that of the cause 
of the pulse-dicrotism. And it may be doubted whether 
the introduction, if not of pictures, at least of a greater 
number of diagrams, would not render some of the sub¬ 
jects easier to the comprehension of the student. But 
looked at as a whole, the book must be pronounced 
thoroughly well done, admirably adapted for its purpose, 
and creditable alike to its author and to the science which 
it is intended to promote. E. A. Schafer 


WEIS BA CH ’S “MECHANICS OF 
ENGINEERING” 

A Manual of the Mechanics of Engineering, and of the 
Construction of Machines, with an Introduction to the 
Calculus, by Julius Weisbach, Ph.D. Vol. I.—Theo¬ 
retical Mechanics. Translated from the Fourth Aug¬ 
mented and Improved German Edition, by Eckley B. 
Coxe, A.M. (London : Triibner and Co., 1877.) 
HERE is, perhaps, no book on mechanics so well 
suited to the wants of civil and mechanical engi¬ 
neers as the late Dr. Weisbach’s “ Lehrbuch der Ingenieur 
und Maschinen-Mechanik.” In his preface to the first 
edition of his work the author thus stated his design 
(we quote from the translation before us):— 

“ My principal effort has been to obtain the greatest 
simplicity in enunciation and demonstration, and to treat 
all the important laws in their practical applications with¬ 
out the aid of the higher mathematics. If we consider 
how many subjects a technical man must master in order 
to accomplish anything very important in his profession, 
we must make it our business as teachers and authors for 
technical men to facilitate the thorough study of science 
by simplicity of diction, by removing whatever may be 
necessary, and by employing the best known and most 
practicable methods. For this reason I have entirely 
avoided the use of the calculus in this work Although at 
the present time the opportunities for acquiring a know¬ 
ledge of it are no longer rare, yet it is an undeniable fact 
that unless we are constantly making use of it, we soon 
lose that facility of calculation which is indispensable ; 
for this reason so many able engineers can no longer 
employ the calculus which they learned in their youth. 
As I do not agree with these authors who in popular trea¬ 
tises enunciate without proof the more difficult laws, I 
have preferred to deduce or demonstrate them in an 
elementary, although somewhat in a roundabout manner.” 

Weisbach was severely censured by some people for 
attempting to treat his subject without the higher mathe¬ 
matics, but he kept to his own way, saying that he in¬ 
tended his work not as a university text-book, but only 
for “ practical men.” In the later editions of his work, 
however, he gave additional demonstrations of some of the 
laws by the differential and integral calculus, on which 
he also added an introductory chapter, which surpasses 
in clearness anything we have seen on the subject. In 
judging of Weisbach’s method we must not forget that 
few men had so much experience in teaching practical 
engineers, and that no one had a better knowledge of 
what such men really require ; and we must at least 
acknowledge that, although in some few cases he may 
have carried his system too far, and have sacrificed scien- 
tific exactness of expression to mathematical simplicity, if 
he erred, he did so on the right side. Most English 


authors of books on mechanics and kindred subjects seem 
to forget how small is the amount of mathematical know¬ 
ledge possessed by the average engineer. In the rising 
generation of engineers this is no doubt changing for the 
better, but there are still many in this country—men of 
ability and men who have executed.works which do credit 
to^the nation—whose ideas of the differential and integral 
calculus are vague in the extreme, and it is satisfactory 
that there is at last a standard work for their use. 

The work appeared originally in two parts. The first 
“ Theoretische Mechanik,” and the second, “ Statik der 
Bauwerke und Mechanik der Umtriebsmaschinen,” To 
these was afterwards added a third, “ Mechanik der 
Zwischen und Arbeits-Maschinen.” The volume before 
us is a reprint of an American translation of the fourth 
German edition of the “ Theoretische Mechanik.” This 
edition was published in 1863. In 1875, after the author’s 
death, a fifth edition was issued, which differs to a small 
extent from the fourth. It contains a chapter on springs? 
taken principally from Reuleaux’s “ Construction und 
Berechnung der fur den Maschinenbau wichtigsten 
Federarten;” another on the general principles of 
dynamics,' 1 also, in the Appendix, “ The Elements of 
Graphical Statics,” none of which are in the fourth edition. 
We regret that the chapter on graphical statics was 
not added to the translation. The graphical method 
seems likely to come more generally into use, and a short 
introduction to it, giving the general rules for its appli¬ 
cation to statics, and showing the manner of using it, 
would have added to the value of the book. 

Mr. Coxe has done the work of translation carefully, 
and, on the whole, well. He has avoided the blunders 
made by the author of the former translation, and he 
has given a faithful rendering of the German. He uses, 
however, many terms which are not in use in this country, 
and we are sorry that they are far from being improve¬ 
ments. He talks, for example, of the centre of gravity of 
lines and geometrical figures, of “ living forces ” (surely 
■vis viva was quite bad enough), &c. There is room for 
difference of opinion as to whether Mr. Coxe has done 
wisely in retaining the various tables in the book on the 
metric system. 

This translation is wonderfully free from misprints, and 
most of those which do exist are quite apparent. On 
p. 479, for example, we find the following :— “ Remark.— 
Under the supposition that the proof strength increases 
and decreases with the ultimate strength, the English 
engineers increase the size of that portion of cast-iron 
girders which is subject to compression &c. (the italics 

are ours). On p. 121, § ar, v — — should be ; 

u = , and “The element of time r (d t) ” should 

t dt 

be : The element of time r — dt. On p, 291, § 157, we 
have; “From this we obtain QR = U if.tan,$>=( 9 if.” 

Then on the line below “ L . ik, which is the difference,” 
b H 

&c. This should be QR ~ OR . tan. <j> = OR. 'L. . 

0 II 

. Weisbach’s name is known in this country principally 
in connection with hydraulics. In this branch of mecha¬ 
nics he was a most laborious experimentalist, and he 
obtained many valuable results, many of which are incor- 
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